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Miscellaneous Exercise Question Bank

In~
1.(A) pH=pK,, +log [ ] , where pK, =6
[HIn]
n- 1
For acid colour to predominates I | <—
[HIn] 10
pH<6-11ieb5.0
. In"]
for base colour to predominate >
HiIn]

pPH>6+logbh = pH26.7

2.(C) “Complete dissociation” implies that interionic attraction has completely ceased to exist. This condition in
the case of a solution of strong electrolyte is achieved only at infinite dilution when concentration of
solution tends to zero.

3.(D) Solution of weak acid being concentrated, we can use the approximate

/Ka . \/T
a=,/— 1L oo, —
C C

Thus, decreasing the conc. to one fourth, o will be doubled. Doubling of o means doubling of

percentage ionisation. Hence % ionization will be 2x.

[H']=JKa-C ie. [H]x+C

If the conc. is decreased to one fourth of its original value H* ion conc. will be halved. Thus, after

dilution [H*] = 0..5x10°M

pH=3.3
No. of moles of acid added per litre of buffer 0.006
4.(C) Buffer capacity = = =0.2
change in pH 0.03
5.(a) [Ca®*][SO27] = 2.4x107°
2.4x107°
[Ca2]= ="~ __5x10°M
4.8x107°

1 L solution contains 5 x 103 mole of Ca2* ions

1000 L solution will contain 5 mole i.e. 200 g Ca?* ions
Taking density of aqueous solution to be unity

1000 kg i.e. 10° g solution contains 200g Ca2*ions
Conc. of Ca?* ion = 200 ppm

6.(D) Water remains feebly ionised into H" and OH~ ions. H"' ion does not exist independently but as
H50" as shown below:
Hy0 + HyO —— H30" + OH"~

7.B) M(OH), will precipitate when [M>*][OH ] >4.0x107'°

[OH7] > 2.0 x1073 molar (- M2 =1)

X(OH)4 will precipitate when
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[X3*OH P > 2.7x10714
[OH]>3x10%molar (- [H3"1=1)

Thus M(OH)2 requires less concentration of OH™ ion for precipitation. Hence M(OH)2 will precipitate

first.

salt
8.(D) At the point of half neutralization the mixture will be an acid buffer with [ ] =1

[acid]

pH = pK, +logl

pPK, =5.7

K, =2.0x107°
9.(a) [OH]=2x1077

pOH =14 - pH or —-log|OH ]
10.(B)  AgCl —— Ag' +CI”

In CaCl.

CaCl, == Ca?" + 2CI"
0.01 0.01 2x0.01
In NaCl

NaCl —— Na' + CI”

0.01 0.01 0.01
In AgNOs

AgNO, —— Ag" + CI”

0.05 0.05 0.05
Common ion effect is maximum in AgNOs. So, S1 > S3 > 52 > S4
11.(D) Since pH=12 .. pOH=14-12 =2

[OH ] =102M

We know Ba(OH)2 Ba*t +20H"

1072
[Ba*tt]= —M
2

2 10_2 2 2 713
K,y = [Ba " IOH I =| —— x(1072) = 5x107"M™

12.(B) Zn"* +2H,0 —= Zn(OH), +2H"

[Zn(OH)Z}[HqZ

Ky = [Zn”} ()

Zn(OH)2 —— Zn** +20H"
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2
K, = M, K, = [H"][OH]

[Zn(OH }
2
K2
_W:Kh
Ky,
K 10714
13.) K, =—Y = =1.8x1071°
[H,O] 55.5
14.(A) CgHsCOOH + NaOH ——= CzZHzCOONa + H,O
After 0.5 0.5
neutralization

It is a buffer solution of weak acid and its salt

K, =6.31x107°
15.(A) OldpH=7
1
New [OH ]=102x—=10"°
10
New pH =11
Change is pH =4
16.(A) NH; being a conjugate acid of a weak base NH,;OH will be a strong acid, and thus it would get
hydrolysed to give free H* ion in solution.
NHj + H,0 —— NH,OH +H"
Solution of all the other salts will be either alkaline or almost neutral.
17.(B) CH3+ is lewis acid because of vacant orbital.
18.(D) A,X,—=2A"0 +5X?2
2 5
K, = [APPIX 2P = (2x) x(5x)” = 4x® x3125x° = 12500x” =1.25x10%x”
N - +
19.(0)  CHLCOOAg,, == CHCO0 + Agly
In acidic/basic medium CH3;COO~ or Ag" would react with H* or OH™ respectively to increase
solubility.

20.(B) K, for anilinium ion = 2.4 x 107°M

K
K, = —KW
b
10—14
Ky =———=4.1x10"°
2.4x10°
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In NHs medium acetic acid will be neutralized to form CHsCOONHs which being a salt will remain
completely ionized. On the other hand CHsCOOH in aqueous solution will be only partially dissociated.

Thus, acetic acid will show more conduction in NHs than in water
Equilibrium constant of the reaction

A” +H,0 ——= HA +OH" is really the hydrolysis constant of (K, ) of A™ given as

K
a

K
K,=—%=10"8

Kh

Ka
e

ot
2

a o« V or a‘aV Slope = tand = K,
Which an equation of a straight line passing 0
through the origin V >
[H']=[0.5x107° +0.5x107%]
pH = 3.26
pPK,, =12.26

Condition of neutrality pH = 6.13
Thus, pH=6.2 >6.13

Means alkaline

HA ——H"+ A~

HB H'+B~

for HA
2

Ka11 =a“C
K, f4x10‘1°

_ 1 _

O = 4f—— =4[———

C C

o, =2x107° for C =1M

Similarly [H'] = Co = 2x10° = pH=4.7

K 1.8x107°
for HB, a%:\/ éz :\/XTle

0y =4.2x10° = [H']=Ca=4.2x10° = pH=-log(4.2x107)=2.37

At 25°C, K, = 107! so at temperature below 25°C K, < 10714

PH > 7 (for neutral solution or pure water)
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29.(B) Buffer capacity
B Number of moles of base added / litre of buffer 0.01 0.01

Change in pH  (6.832-6.745) 0.087

30.(B) A% having high charge density will associate strongly with water through its fractional

negatively charged oxygen pole and in such interaction there will be hydrolysis to some extent:

AIP* + HyO = [AI(OH)]*" + H*

The product cation may hydrolyse further
31.(B) AgBr forms soluble complex with NH4OH i.e. [Ag(NHs)2]Br.

32.(A) When NH,OH is half neutralized
[NH,OH] = [NH,Cl]

[salt]
[Base]
pH=14-4.75=9.25

pOH = pKy +1log =pKy, =4.75

33.D) Mg(OH),——= Mg2* + 20H"
2 -2
K, = [Mg>"][OH]
= 12x101'=0.1x[oH? = [OH ]=1.2x10710

[OH ]=1.1x107
-14

[H'] = ——— =9.09x 107°M
1.1x10"

pH = -10g(9.09x1071%) =10 - 0.9586 = 9.04
34.(A) As [salt] = [acid], pH = pK, = 9.30
35.(C) Blood buffers do not allow a change in pH it contains serum protein which act as buffer.
36.0) K, =AY PX2P = (2s)*(3s)” = 108s°

-14
37.(C)  For hydrolysis of B* +K, = ~w _19 148
. ydrolysis of B +Kh_ = 5 =10
b 10”

38.(C) CN™ +H,0 —— HCN + OH™
pK, = 4.7
pPK, =9.3

K K._C 1074 x0.5
[OH’]:Ch:C/—h:/K C= |—w~ _
C h K, 10-93

[OH 1=v10%7 x0.5
pOH=11.5

39.(C) [H']=Ca=0.1x0.013=1.3x1073

pH = -10g(1.3x1073)=3-0.11=2.89
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40.(A) NH,OH + HCI forms NH4Cl which gives acidic solution with pH <7

41.(A) BaCl,, is the limiting reagent

[salt]
42.(C) pH = pK, +log
[acid]
5 [salt] [salt]
= 9 =-1og(5x107°) +1og =0.5
[acid] [acid]

Let volume of KCN to be added is = v
Total volume of HCN + KCN = (10 + v)

5V 10+2

[KCN] = ——, [HCN] =
(10 +v) (10 +v)
[salt] B 5v/(10+vV) _05

lacid] 20/(10+v)

—=0.5 v=2cc
4

43.(D) Mixture of sodium acetate and acetic acid is a buffer of pH value equal to pK, so its buffer

capacity is very high and hence its pH will not change significantly while CHsCOONHa is a salt of weak
acid CHsCOOH and weak base NH4OH whose magnitude of K. and Ky are equal. So its pH does not

depend upon concentration. Further more, NaH2POs; is, in fact, a single solute buffer.
44.B) M(OH) will ionize in the way
X
M(OH) —= M*" + xOH
10 xx10™
K = [M*][OH ¥

10™H)(xx10™4)* = 4x10712

By inspection we get this relation will hold good when x = 2

45.(C) pH = pK. + log 1220
. = (0}
P P & [Acid]
[Salt] [Salt] .
4.5=4.2 +log = log = (since log 2 = 0.3)
[Acid] [Acid]
[Salt] B
[Acid]

Let V.ml 1M CeHs COOH solution and (300 — V) 1M CeéHsCOONa solution be mixed together

. Vx1 1000 (300-V) 1000
[Acid] = xX— [Salt] = ~——I x ——
1000 300 1000 300
v 300-V
[Acid] = —; [Salt] = ——
300 300
300 - V/300
—— L -2=300-V=2V . V=100ml
V/300
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moles of acid or base added per litre

46.(D) Buffer capacity =
change in pH

0.2x10 1000
X

1000~ 250 _g 4

Buffer capacity =
pacity 6.34 -6.32

47.(A) B(OH), +2H" B> +2H,0

K=—
Ky,

K,, for hydrolysis of B2+

+12 2
_ BOHLIHT o - Bv
[B2*][OH J? Ky,
10—28

_102° = L2
1078 K,

Ky =

48.(A) pK,, = -logK, =10-log4 =9.4

Thus, it is the equivalent point. pH colour change starts from (pK;, —1)and completes at (pK;, +1).

49.(a) [H']=107
[H'] = VKaC
(1073)? =Kax0.1
Ka =107

HA + NaOH ——= NaA + H,0 Kn

Ka 107° 0
Ky=—-= =10
Kw 10—14
50.(A) ACl, + 2NaOH —= A(OH), + 2NaCl
Initially 10 20 0 0
After reaction O 0 10 20

[OH PIA" = K,

3
4s° = Ksp

fl.leo*“
s = ST =1.4x107%

[OH]=2.8x107*
51.(A) Eq. of acid = Eq. of base =20 x 0.1 =2
HA + BOH —— BA + H,O

2 1.2 0 0
0.8 0 1.2 1.2
[salt]
[acid]

pH = -logK, +1log

Solution | Workbook-2 16
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[1.2]
[0.8]

= K, = antilog 4.8 =1.5x10"°

5 =-logK +1log

5 0.164 /84 .

52.(A) pH=-1logl.8x10 +logW =4.74+0.3010 = 5.0457 = —log[H"]
= [H"]=9x107°
53.(B) For acid indicator HIxn,

Hn —— H' + In~

Colour (A) Colour (B)

] o]
K}, = =—=—=— when [In"] = [HIn] indicator changes colour.

[Hn |
-5
Kum = [H*]=1x10
pH=5
K, 1071 4
54.(C) K, xK, =K, = K, =—F=———=6.75x10

K, 1.48x10!1

55.(A) Meq.of KOH = 50 x 0.2 = 10
Meq.of HCOOH =40 x 0.2 = 20
Meq.of HCOOH left = 10 Meq. of HCOOK formed = 10

[salt}
[acid}

10 10
= pH=—logKa+logE = pH:—logKa+logE

pH = pK, +log

= pH= 7log(1.8>< 10*4) - 3.75
56.(A) K =Ca2=555x(1.8x102)2 =1.8x10716

57.(a) CgH5COOH + NaOH === C¢H;COONa + H,0

Final 0.5 0.5
It is a buffer solution of weak acid and its salt.
[salt]

H=pK_ +1o
PH=P%a g[acid]

pPK, =4.2

K, =6.31x107°

58.(A) pH,, =7

1
- -2 -3
[OH™] . =10 XB:].O
[H+]new =107
PH, ., =11, ChangeinpH=4

59.(BC) For neutral solution, [H*] must be always equal to [OH™]
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60.(B) For colour characteristic of H indicator
[HIn]

pH = pK, -log
" [In7]

Indicator’s colour range
pH=pK,, 1
61.(A) First dissociation
X(OH); —— X(OH); + OH~
Second dissociation:

X(OH); —> X(OH)*" + OH™

Total [OH ]1=4x10"2+2x102 =6x10"3
pOH =3 -log 6 =2.22

pH=11.78
62.(AC) Apply N1V:1 = N2V3 in each case.
., 100x0.1 50x0.2
(A) [H]=—=0.67 (B) =0.1M
150 100
50x0.2 50x0.1
(C) ———=0.67M (D) =0.05 M
150 100
63.(BC) Only (B) and (C) are the correct answers.

64.(ABC)

Bulffer solution can be prepared from (A), (B) and (C) [In case of (B), sodium acetate reacts with HCl to

form CH3COOH + NaCl].
65.(ABC)

(A), (B), (C) are the correct answers but (D) is wrong.
66.(BCD)

(B) and (D) function as buffer. (C) is not because both are acidic salts but one of them should be a normal

salt.

67.(C) Let the volume of KCN = x ml, then for acidic buffer

5x 4
= 9=10-logb+log— = 9=10-logb5-log—
20 X

20 20 20
= 9=10-log— = log—=1 = —=10
X X X

= x=2ml

pPK, +pK
68.(B) pH-= %

69.(4) [H']=10" ie. 107 molin1L
No. of H* in 1000 ml =6.02x1023x10713
-6.02x10!°

No. of H' in 1 ml =6.02x107

Solution | Workbook-2 18
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70.(A)
71.(0) Fe®*(aq.) + HyO(l) == Fe(OH)?**(aq.) + H;0" (aq.)

_ [Fe(OH)*"][H40"]
[Fe3]

a

0.20
= 6.5x107° =

x [H30+]
0.80

= [Hz0'1=2.6x10"%; pH=1.59
6 . . . . 746
72.(B) 10~ gwater is associated with 746 g i.e. pr 2 mole of CsBry

10%g 1L (- d = 1)is dissociated with 2x107> mole of CsBr,

Thus, solubility of CsBrg =2 x 10M

CsBr;, (s) Cs"(s) + Br; (s)
Kg,=S% = 4x10°M?
73.(B) After mixing [Ag"] = 0.2M;[NHz] =1M

Due to very high value of Kf;AgJr mainly converted into complex

Ag”(aq.) + 2NHz(aq.) —— Ag(NH;);(aq.)

Initial concentration 0.2 1
At equilibrium X 0.6 =0.2
Ag(NH3)3(aq.) Ag(NH3)"(aq.) + NH5(aq.)
At equilibrium 02-y y 06+y
= 0.2 = 0.6

1 yx06 0.1 . 5
R = ——y =[Ag(NH3)"] = 3.33x107°M
Ky, 02 104

74.(A) AgCl(s)+ 2NH3(aq.)\:Ag(NH3); (aq.)+Cl (aq.)

K, =1.6x10710x107 =1.6x1073

_ [Ag(NH;)J]ICN"]
[NHgJ*

AgCN(s) + 2NHg(aq.) == Ag(NH4 ); (aq.) + Cl (aq.)

K, =2.5x10716 x107 =2.5x107°

_ [AgINHg)J]ICN"]
[NHJ?

Solution | Workbook-2 19 lonic Equilibrium
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75.(B)

76.(C)

77.(D)

[CI7] 1.6x1073

- -6.4x10°

[CN"] 2.5x107°

X2 X
K, = = =0.04

1-2x)% 1-2x
x =0.037
. 0.037 5
[CN7] = = =5.78x10
6.4x10

5x10~% x 1000
[Ca(OH)s] = [Ca (OH)g] = —————

100
[OH ]1=2x5%x10"2 =102 mole L}
-14
[H+] — 5 — 10—12
o
pH = —log10712 =12
><10_3

7
Moles of CaCOs in residue = ——— = 7x107°
100
Moles of CaCOs in 1 litre solution = 7 x107°
CaCO4(s) —— Ca®*" + CO3
7x10°  7x107®
K, = [Ca*"1x[CO3 1= 7x10°x7x107° = 4.9x107°
TCl + NaOT —— NaCl + T,0

Initial 2 3.75
Milli-moles

Milli-moles of remaining NaOT = 1.75

175 o
[OT ]=—— =7x10"“ moles
25

pOT=2-1log 7
pPT + pOT =7.62 x 2

pT =15.24-2 +1og7
=13.24 +log7

78.(C) HPO?L_ is amphiprotic and it involves pKﬁ12 and pKﬁ13

2— + 3—
HPOj H* + PO}, Koy
1
2 -
HPO;™ + H' ——=H,PO,
Ka,

For such cases

= 5x 10> mole L}
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79.(B) Precipitation occurs when the ionic product exceeds the KSp value. When equal volumes of two

solutions are mixed the concentration of each is reduced to half. Therefore,
In first case,

2
1 1 1
Ionic product, LP. = [EX 104] {5 x 104J =3" 10712 =1.25x10713

As, LP.< Ksp No precipitation occurs.

In second case,

2
1 1 1
LP.=| —x102| | =x103 |==x107 =1.25x107®

2 2 8

As, LP.> Ksp precipitation occurs

In third case,
2
1 5 1 _3 1 -13 -14
LP.=|—x10 —x 10 =—x10 =1.25x10
2 2 8

As, LP.< Ksp no precipitation occurs

In fourth case,
2
1 4 1 5 1 -13 -14
ILP.=|—x10 —x 10 =—x10 =1.25x10
2 2 8

As, LP.< Ksp no precipitation occurs

80.(A) The reaction is the reverse of the ionization reaction of HA, hence the equilibrium constant is the

reciprocal of K.

[HA] 1 1 6
K=e—=—=————=1.0x10
[AT] [H'] K, 1.0x107°
81.(C) HCO,H =——= H* + HCO,
0.001-x X b
o is > 0.1 which means x is not ignorable. check for a
2
X K
K,=18x107%=—"— o=, |2
0.001-x c
Solving b 4 [1.8x107 0.42
5 tic, oL =4]— =0.
olving by quadratic 0.001
x=3.4x10"*
ionized HCO,H 3.4x107*
% ionization = X = x100 = 34 %
total HCO,H

82.(A) 2NH,(/) == NH) + NH,
1-x X X

(Neglecting x in comparison to 1 since KNH3 is very small).

2 30
KNH3 =x“=-10

Solution | Workbook-2 21 lonic Equilibrium
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thus, x=10"'°M = [NH,]

-15

5 moles / mm?

[NH;] = 107'® moles / lit =

[NH,] = 102! x6x10?° ions / mm® = 600ions / mm?

83.(D) C HNH}CH,CO, == C H,NH}, + CH,CO,

c(1l-a) co co
ca?
eq = assuming o to be small, (1-a)~1
1 1-0)
o= Keq

84.(CD) Let the initial equivalent of BOH are x.
BOH + HCI —— BCl + H,0

bie 3/4x 0 0
3 X 3 3
Xx-—x=— 0 —X —X
4 4 4
[Salt] 3x+4
pOH = pK, +log =5+1log
[Base] 4+x

pH=14-5-1log3 = 8.523
85.(C) pH=7+1/2(pK, -pK,)=7+1/2(4.8-4.78)=7.01
86.(C) Mixture of CHsCOOH & CHsCOONa is a buffer

CH,COOH(aq) —— CH,COO(aq) + H*(aq)

-4 -4 -4
t=t, 001-10 10 10

87.(C)

Since K is same for both

. -
NH,OH,,) == NHj,+ OH )
t=t, 0.01-107" 107* 10*

= pOH=4 = pH=10
88.C) HA ——H" + A~
Red Blue
pPK, =5-1log3
=5-0.47=4.53
For 75% red

H =4.53 +1 25
=4.53 +log—
P g75

1
=4.53 7log§ =4.05
For 75% blue,
75
pH =4.53 + log?

=4.53+0.47=5
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89.(D) (50 ml, 0.2 M) (75 ml, 0.1 M)

NH,Cl + NaOH ——> NH,OH + NaCl

10 mmoles 7.5 mmoles

At eq. 2.5 mmoles 7.5 mmoles
[NH}]

OH = pK,, +log —4—
PO = PP 8 INH, o]

2.5
=4.74 +log—— = 4.27
7.5
pH=14-4.27=9.73
90.(a) K, (X)=10"1°

K. for HX =104

pKa=4

pPH=pK, +log [Salt]
@ [Acid]

pH=4

91.(8.63)
At equivalence point, the equivalents of NaOH added would be equal to the equivalents of CHsCO2H and
the same equivalents of CHsCO:2Na is formed. This salt would undergo hydrolysis. As the salt is made up
of weak acid and strong base,

KWKa

C

[H'] =

First of all we would calculate the concentration of the salt, CHsCOONa. For reaching equivalence
point,
Ni1Vi1 = N2Va
0.1 x 25 = 0.05 x Vs
Va2 =50 ml
0.1x25 0.1

Therefore [CHsCOONa]= —— = —
75 3

.. 107 x1.8x107° o
[H'] = s =2.32x10

pH = -10g2.32x107° = 8.63
92.(28.72 ML)

Let the molarity of HA is M2 and the molarity and volume of weak base (BOH) are M and Vi respectively.
In first case,

BOH + HA —— BA + H,O

mmole before reaction M V; 10M, 0 0
mmole after reaction (M,V, -10M,) O 10M, 10M,
OH K. +1 [Salt]
= +1o
P PP & [Base]
10M,,
14-10.2 = pKy +log———=——
(M,;V, -10M,)

Dividing numerator and denominator of log term by Mz
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10M,
M
3.8 = pK,, +log ———2
[MIVI 1OM2]
M2 M2
3.8 = pK,, +log—2 (i)
.0 = +log—m™ 1
PP 085 10

where V, is the volume of acid required to attain equivalence point (At equivalence point,
M, V) = M,Vy)
In second case,

BOH + HA —— BA + H,O

mmole before reaction M, V; 25M,, 0 0
mmole after reaction (M,;V, -25M,) O 25M, 25M,
25M,,

14-9.1=4.9 =pK_ +log———=——
b+ 08 (M,V, - 25M,)

Dividing numerator and denominator of log term by M,
4.9 = pK, +1 25 (ii)

9= +log— L. ii

pRy, +log v, 25
Substracting equation (i) from (ii)
25 10
49-3.8=1.1=1log —log
V, -25 V, -10

5V, -50
2V, -50

Taking antilog12.58 =
V, = 28.72mL

93. We shall assume that the AgJr is completely converted into the higher complex Ag(NHS);, by the
excess of NHs. Therefore,

[Ag(NH, )1 =1.0x10°M

[NHs] =2x1071-2.0x10% =2x10"'m

From the instability constant, we have

Ag'] [NHg)?
M = (1.4x107)(4.3x10™%)
[Ag(NH;3),]
Ag(NH,)51  (6.02x107%) (1.0x1073
[Ag'] = (6.02><10_8)[ Ny )] _ ) ) 1.505x10M
[NH, > 2x1071)?
The concentration of Ag(NHs)* may be obtained from either of the stepwise dissociation constants.
Thus
Ag(NH,)*] [NH
[Ag(NH3)"] [NH;] _1.4x10%M
[Ag(NH;);]
1.4x107%)[Ag(NH,)5l  (1.4x107%) (1.0x1073
[Ag(NH3)+] _ ( J[Ag(NH;), ] _ ( ) ( ) _0.7x10°5M
[NH;] 0.2
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N 2+ -
94.(A) Ba(OH)2 Ba(aq] + ZOH[aq]
s 2

S

pH =12 pOH =2 or [OH ]=1072
1
2s=1020r s =—x1072
2
1 3 1
K, =45 =4x| —x1072 | =4x—x10°=5x10"M
P 2 2

95.(C) For just k precipitation of AgCl
[Ag*][ClIT]=10710

1 -10
[Ag']= =2x107°
0.05
[Ag*]I"]=4x10716
4x10716 .
M=———=2x10"M
2x107°
96. Qgp = [Ag'II'] =0.01x0.015 =1.5x107*

Since Qsp > Ksp
Agl will precipitate

97.(B) Ca(OH), = Ca®*'(aq) + 20H (aq)

s 2s
4s® =55x107°
s=1.1x1072
[OH]=2.2x1072
pOH =2 -10g2.2 =1.66
pH=14-1.66 =12.34

98.(B) CHZCOOH == H" + CH;C00" K, =1.8x107°

1.8x107° 5
—  -6x10

99.(A) [H']=Ca

=0.5x6x10° =3x10"°
pH=3-1log3 =2.52

100.(B) CH;COOH + HCI
Weak acid Strong acid

HCl —— H' + CI”

CH4,COOH == H* + CH,CO0"

In this case, H* from CH3COOH can be ignored (common ion effect)
+ X -2
[H]=—=0.05M=5%x10""M
200

pH=2-1logb=2-0.7=1.3
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